Affinity and specificity of interactions between Nedd4 isoforms and the epithelial Na+ channel.
The epithelial Na+ channel (alphabetagammaENaC) regulates salt and fluid homeostasis and blood pressure. Each ENaC subunit contains a PY motif (PPXY) that binds to the WW domains of Nedd4, a Hect family ubiquitin ligase containing 3-4 WW domains and usually a C2 domain. It has been proposed that Nedd4-2, but not Nedd4-1, isoforms can bind to and suppress ENaC activity. Here we challenge this notion and show that, instead, the presence of a unique WW domain (WW3*) in either Nedd4-2 or Nedd4-1 determines high affinity interactions and the ability to suppress ENaC. WW3* from either Nedd4-2 or Nedd4-1 binds ENaC-PY motifs equally well (e.g. Kd approximately 10 microm for alpha- or betaENaC, 3-6-fold higher affinity than WW4), as determined by intrinsic tryptophan fluorescence. Moreover, dNedd4-1, which naturally contains a WW3* instead of WW2, is able to suppress ENaC function equally well as Nedd4-2. Homology models of the WW3*.betaENaC-PY complex revealed that a Pro and Ala conserved in all WW3*, but not other Nedd4-WW domains, help form the binding pocket for PY motif prolines. Extensive contacts are formed between the betaENaC-PY motif and the Pro in WW3*, and the small Ala creates a large pocket to accommodate the peptide. Indeed, mutating the conserved Pro and Ala in WW3* reduces binding affinity 2-3-fold. Additionally, we demonstrate that mutations in PY motif residues that form contacts with the WW domain based on our previously solved structure either abolish or severely reduce binding affinity to the WW domain and that the extent of binding correlates with the level of ENaC suppression. Independently, we show that a peptide encompassing the PY motif of sgk1, previously proposed to bind to Nedd4-2 and alter its ability to regulate ENaC, does not bind (or binds poorly) the WW domains of Nedd4-2. Collectively, these results suggest that high affinity of WW domain-PY-motif interactions rather than affiliation with Nedd4-1/Nedd-2 is critical for ENaC suppression by Nedd4 proteins.